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ON THE THEORY OF SURFACE FORCES.
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to contract; but it is important not to lose sight of the idea that the spherical form is the result of the endeavour of the parts to get as near to one another as is possible*. A drop is spherical under capillary forces for the same reason that a large gravitating mass of (non-rotating) liquid is spherical.
In the following sketch of Laplace's theory we will commence in the manner adopted by Maxwellf. If f be the distance between two particles m, m', the cohesive attraction between them is denoted in Laplace's notation by ram'</>(/), where <£(/) is a function of / which is insensible for all sensible values of f, but which becomes sensible and even enormously great, when f is exceedingly small.
" If we next introduce a new function off and write
(i)
then mm'TL(f) will represent (1) the work done by the attractive force on the particle in, while it is brought from an infinite distance from m' to the distance / from iri; or (2) the attraction of a particle m on a narrow straight rod resolved in the direction of the length of the rod, one extremity of the rod being at a distance f from m, and the other at an infinite distance, the mass of unit of length of the rod being m'. The function II(/) is also insensible for sensible values of/, but for insensible values of/ it may become sensible and even very great."
" If we next write
'"               t(*), ...........................(2)
then <2'irmffity'(z) will represent (1) the work done by the attractive force while a particle in is brought from an infinite distance to a distance z from an infinitely thin stratum of the substance whose mass per unit of area is or; (2) the attraction of a particle in placed at a distance z from the plane surface of an infinite solid whose density is <r."
The intrinsic pressure can now be found immediately by calculating the mutual attraction of the parts of a large mass which lie on opposite sides of an imaginary plane interface. If the density be <r, the attraction between the whole of one side and a layer upon the other, distant z from the plane and of thickness dz, is /2ijra-z'^(z}dz, reckoned per unit of area. The expression for the intrinsic pressure is thus simply
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* See Sir W. Thomson's lecture on "Capillary Attraction" (Proc. Roy. Iiut. 1886), reprinted in Popular Lectures and Addresses.
t Enc. Brit., " Capillarity."   [Maxwell's Scientific Papers, Vol. n. p. 541.]
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iarily remains unaltered; but if there be a change of area the variation of potential energy must be proportional to such change.
